
LEUCOCYTES AND OPSONINS IN THE DEFENSE OF
THE BODY.

In certain infections the chief means of defense of
the body seems to lie in the production of antitoxic
substances that neutralize the poisons of the invading
organisms. In a second class of infections no distinct
soluble toxins are produced, hence no antitoxins are

formed, and the resistance of the host seems to depend on

the development of bactericidal substances that destroy
the bacteria. There remains, however, a large and impor-
tant group of infections, including especially tuberculo-
sis and infections with the pus cocci, in which neither
antitoxic nor bactericidal substances seem to be produced
to defend the invaded host, and with these the chief
source of resistance seems to lie in the action of the
leucocytes. Until recently the exact significance of the
leucocytes in the defense of the body against these
infectious agents was a matter of uncertainty, and the
source of much dispute. As one of the first on the field,
Metchnikoff's view that the leucocytes were essential
in the combat against the bacteria met wide favor and
for a time almost universal acceptance. After a time
it was found that the blood serum contained substances
that injured or destroyed the bacteria, and it was urged
that the leucocyte was more a scavenger than a defender,
picking up only bacteria that had been injured by the
serum and not attacking bacteria possessed of their
full virulence. Between the upholders of these two
views had been waged active combat for some years,
with the production of many pieces of evidence speak¬
ing for one view or for the other, when the observation
that the serum contains certain specific substances
that prepare bacteria to be engulfed by leucocytes,
showed the way to a harmonization of the existing
differences.

These substances have been particularly studied by
A. E. Wright, of London, who gave to them the name
"opsonins" by which they are generally known; and in
this country by Dr. Ludvig Hektoen and his associates.
In this issue we publish Dr. Hektoen's review of the
subject as given by him in the Middleton-Goldsmitb
lecture of the New York Pathological Society, and wish
in this place to call attention to a few of the salient
features of the article. Opsonins seem to be of very-
essential importance in the defense of the body, for
without their presence leucocytes can not take up bac¬
teria (with a very few exceptions). They act on the

bacteria, rather than on the leucocytes, and seem to alter
the physical or chemical properties of the bacteria in
such a manner that it becomes possible for leucocytes to
surround and to engulf them. Opsonins exist in normal
scrum to a certain extent, but are increased by immuniz¬
ing against the bacteria in question, and they may also
be important in the phagocytosis of red corpuscles by
leucocytes and other cells. The increased power of
phagocytosis observed in immunized animals is, there¬
fore, not due to a stimulation of the leucocytes, as
Metchnikoff believed, but to an effect of the serum on
the bacteria. This opsonic power of the serum, however,
is not the same as its bactericidal power, for bacteria
may live and grow well in serum rich in opsonins; but
if to such a mixture of bacteria and serum a sufficient
number of leucocytes be added the bacteria are soon

engulfed and destroyed, so that the mixture produces
no growth on culture media and no infection when in¬
jected into animals.

This leaves little room for doubt that we must answer
in the affirmative the long contested question: Can
leucocytes take up and destroy living, virulent bacteria,
i. e., are they actually an important agent in the defense
of the body against infection ? The power of the leu¬
cocyte in this direction is limited, however, for if the
bacteria possess a certain degree of virulence they then
successfully resist phagocytosis through two processes :
one being the neutralization of the opsonins, the other
a direct injury of the leucocytes by toxic substances.
Many points of great practical importance have been

brought forward through the study of the opsonins.
Thus, as Hektoen points out, the artificial production
of leucocytosis can not be expected to accomplish much
effect if there is a deficiency in opsonins, and the use of
substances that injure opsonin (i. e., are negatively
chemotactic) should be avoided. Wright has shown the
variations of the opsonic power of the blood under var¬
ious conditions and has given us simple means for
determining this power. Furthermore, he has aroused
new hopes of success in the treatment of disease by vac¬
cination with minute quantities of bacterial substance.
By carefully observing the opsonic power of the pa¬
tient's blood and by modifying the vaccination process
accordingly, it seems to be possible to keep this power at
a maximum, with a corresponding increase of resistance
to the infectious organism. Encouraging results have
been obtained in tuberculosis and pus infections, and
there exist good reasons for hoping that the usefulness
of this method may be found to be both real and
large.

SHOCK AS A CURATIVE AGENT.
One of the most interesting of the later developments

of the unfortunate catastrophe at San Francisco has
been the announcement that a certain number of persons
who had been for some time confined strictly to their
beds and who were considered, at least by themselves and
their friends, to be suffering from incurable paralysis, as
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a consequence of the shock have been restored to
strength enough to walk and in some cases to apparently
perfect health. In one case, the patient is reported to
have been absolutely bedridden for over fifteen years,
yet was so completely cured that he was able to help very
shortly after the earthquake in the work of relief.
The newspapers have made much of these cures and yet
they will probably not appear so surprising to physicians.
It is not an unusual thing in medical experience to
have a patient who is suffering from hysterical paralysis
frightened into activity by the occurrence of a fire or by
a visit from burglars or some act of violence in his or

more often her immediate neighborhood. The cure of
hysterical mutism in the same way is an old-time tradi¬
tion in medicine, of which Hippocrates has made men¬

tion.
What these cases illustrate is the wonderful power that

the mind has over the body for good and ill. The orig¬
inal paralytic condition is due to the loss of control by
the central nervous system over the muscles of locomo¬
tion. The restoration of control is brought about by
the overpowering impulse of the will which reasserts
co-ordination in spite of the inhibition of the neurotic
condition. The earnest therapeutist can scarcely fail to
be envious of Nature's methods and success in such cases
The great power for good that mental influence may
have is thoroughly recognized, but sufficient efforts, as a

rule, are not made to make use of it in such a degree as

would place it among the important therapeutic agents.
In recent years a definite effort has been made to system¬
atize the influence of suggestion so as to bring mental
sway into play, at least as an auxiliary in the treatment
of many affections which, even though they are not
entirely due to nervous conditions, have many neurotic
elements.

As the result of the modern introspection, coupled
with the half knowledge of things medical that has been
rendered possible by a perverted activity of the printing
press, there are but few sorious ailments which are not
complicated to some degree by neurotic symptoms.
Even so serious an organic condition as apoplexy, dur¬
ing the course of improvement after the effects of the
first shock have passed, may present definite neurotic
or hysterical symptoms that are sure to delay convales¬
cence. In woman particularly, bedriddenness may result
and may continue for years, because apparently the hys¬
terical condition will not allow the patient to gather
enough courage to attempt ordinary movements. Even
in such cases fright has been followed by a reflex
response that made locomotion possible. Other intense
emotional stresses, as religious feelings or maternal solic¬
itude, produce similar results. Suggestion may play a
like rôle. It would seem to be of first importance, then,
that the medical lesson emphasized by so serious a calam¬
ity should not be lost, and that mental influences should
come to have a more systematic place in our modern
therapeutics.
If employed with proper confidence and with system-

at) zed individualization, this branch of therapeutics, as
we perfectly pointed out,1 has proved eminently helpful
in the hands of experts and will undoubtedly accomplish
much for the general practitioner who avails himself of
it in the right spirit.

OLD-TIME MEDICAL AND SURGICAL ANTICIPATIONS.
It is so generally the custom to consider that medi-

cine, as we know it at the present time, is entirely the re-

sult of nineteenth century investigation, that it is often
forgotten that for many centuries intellectual men

were at work in the European medical schools in-
vestigating and teaching truths in medicine and sur-

gery. How many of our modern discoveries are really
the refinding of forgotten truths may perhaps be most
easily realized from a reading of Professor Allbutt's2 ad-
dress on the "Relations of Medicine and Surgery to the
End of the Sixteenth Century," which was delivered at
the St. Louis Congress of Arts and Science, in 1904,
and which has recently been published. This book is a

treasure house of the wonders of old-time medicine with
definite reference to the works in which further details
of information may be obtained.
It is not a little surprising for the modern, rather

self-complacent student of medicine to learn that even
in the thirteenth century there were original and inde¬
pendent observers in medicine and surgery who made
discoveries of great importance. At that time there
was no distinction between the physician and the
surgeon and these great medical scholars were distin¬
guished in both departments. Of one of the best known
of these early writers oh medicine, Guglielmo Salicetti,
of Piacenza, Dr. Allbutt says :

"William Salicet fully recognized that surgery can

not be learned from books alone. His surgery contains
many case histories, for he rightly opined that good
notes of cases are the soundest foundation of good prac¬
tice; and in this opinion and method Lanfranc followed
him. Salicet discovered that dropsy may be due to a

'durities renum'; he substituted the knife for the
Arabist abuse of the cautery; he investigated the causes

of the failure of healing by first intention; he described
the danger of wounds of the neck; he sutured divided
nerves; he forwarded the diagnosis of suppurative dis¬
ease of the hip; and he referred chancre and phage-
dena to coitus cum meretrice."

These are indeed some surprising anticipations of
things often said to be quite typically modern. Usu¬
ally the first hint of the connection between kidney dis¬
ease and dropsy is thought to be less than a century
old and as for union by first intention that is ordinarily
considered a matter of scarcely more than the last quar¬
ter of a century. At least one of Salicet's pupils went

1. The Journal A. M. A., March 31, 1906, p. 958.
2. "The Historical Relations of Medicine and Surgery to the

end of the Sixteenth Century," T. Clifford Allbutt, Regis Pro-
fessor of Physic in the University of Cambridge. London and New
York: Macmillan & Co. 1905.
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